PREVENCE A TERAPIE




» Primarni prevence

Cil — odstranovat nebo omezovat mozn¢ priiny vzniku onemocnéni

Na zakladé novych poznatkili o patogenezi onemocnéni, vysledky
epidemiologickych studii (migracni studie, zpusob Zivota, stravovaci navyKky,
socioekomickeé pomery)

Rizikove faktory zevniho prostredi ( koufeni, alkohol,zatreni, zptisob vyzivy,
obezita)

Protektivni faktory (Vlaknina, vitaminy, flavonoidy atd.)

» Sekundarni prevence

Vyhledavani a sledovani rizikovych jedincti nebo skupin obyvatelstva —
preventivni prohlidky, samovySetfovani

Screening (vyhledavani, depistaz) — vyhledavani casneho a lecitelného stadia
onemocneni

P Terciarni prevence

Sledovani nemocnych s vyleCenym onemocnénim s cilem vcas odhalit recidivu
nebo relaps onemocneni

» Chemoprevence

Pouziti farmakologickych nebo prirozenych latek k inhibici jiz zapocateho
onemocneni (retinoidy, deltanoidy, antiestrogeny, nesteroidni antiflogistika)
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Primarni prevence — inhibuje iniciaci bunék redukci toxicity nebo indukci detoxifikace
Sekundarni prevence - redukuje pfreménu iniciovanych bunék v preneoplasticke supresi
proliferace nebo indukci diferenciace nebo apoptozy

Terapie — se zaméfuje na omezeni rozvoje onemocnéni do progresivniho stadia

Scharlau D et al., Mutat Res 2009, 682:39



Preventivni opatieni u nadoru kolorekta
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Geneticka predispozice

vytypovani skupin s malym a velkym rizikem

fyzicka aktivita a t€lesna hmotnost (BMI)
ovlivityje hladinu hormonii

Metabolicky profil

polymorfismus aktivacnich a metabolizujicich enzym



TESTOVACI KASKADA

Primarni biochemicky screening
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Sekundarni testy na bunééné urovni
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Testy bunécné selektivity
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Primarni in vivo testy

A\ 4

Sekundarni in vivo testy
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Preklinicky a klinicky vyvoj




Testovani

Preklinické

Faze Il

Faze I/l

Podminky

Védecké odivodnéni

Pocatec¢ni formulace

Dikaz protinadorového pusobeni
Vyuziti pro lidské nadory

Formulace kvalitniho wyrobniho postupu
Farmakokinetické testy

Méreni cilowch G€inku

Bezpec€na pocatecni davka

Doporuc¢ené dawkovani
Test cilového U€inku
Profil toxicity

Dlkaz cilového ucinku

Dikaz cilowch G€ink
Potrnvzeni bezpecnosti
Uginna davka

Rozsiteny profil toxicity

Koncové body

Formulace kvalitniho wrobniho postupu
Dlkaz cilowch u¢inkl

Reakce xenoimplantatu

Pfimé méfeni cile

Nepfimé mérfeni cile
Farmakokinetickée testy
Preklinicka toxikologie

Bezpecna pocatecni davka
Farmakokinetiky

Pfimé potlaceni cile

Nepfimé potlaceni cile

Toxicita

Maximalné tolerovana davka pro klasickou
toxicitu

Minimalni u€inna davka

Dlikaz odpovédi nadoru

Ddkaz molekularnich G&inkd
Pfimé/nepfimé cilové méreni

Dal$i méreni efektivity

Zmény v nadorowch markerech
Cas pro progresi choroby
ZlepSeny Cas pro progresi choroby
Snizeni metastaz

Odpovéd nadoru

ZlepSeni preziti

ZvySena kvalita Zivota
Ekonomicka uskutecnitelnost

Idealni pozadavky pro testovani cilovych agens u lidi



CHIRURGIE
OZAROVANI
CHEMOTERAPIE
BIOLOGICKA TERAPIE

Chemoterapeuticke latky

» platinove derivaty

» antimetabolity (metotrexat, fluorouracil)

P inhibitory topoizomeradz (doxorubicin, etoposid)
P alkylacni Cinidla (cyklofosfamid)

P rostlinn¢ alkaloidy (vinblastin, paclitaxel)



Podptirna (symptomaticka ) lecba
Nema za cil smrt nadorovych bunék, ale usiluje o co nejlepsi kvalitu Zivota
nemocnych (zmirnéni obtiZi vyvolanych nadorem a Iecbou)

Paliativni lécba — komplexni podptirna 1€cba u pacientii s pokrocilym
nevylécitelnym onemocnénim

Kurativni lécba — cilem je vyléCeni nemocného
Nekurativni lécba — cilem je zabijet nadorove buniky, ale nema ambice vyhubit
vSechny (pokroc¢ilé onemocnéni, rezistence na lécbu atd.)

Adjuvantni lécebné postupy —chemo- nebo radio-terapie — u téch nadort, kde
je predpokladana pritomnost mikrometastdz nutna chemosenzitivita nadoru
Neoadjuvantni postupy — pfedoperacni 1écba s cilem zmenSit primarni nador
pred chirurgickym vykonem



Nové terapeutické pristupy

Cilem je pfimo a cilen¢ zasahnout do klicovych mechanismu karcinogeneze
na bunécne urovni (targeted therapy).

Casto v kombinaci s konvenénimi lééebnymi postupy

- hledani novych pristupti na zakladé poznani mechanismu
P Stimulace obrannych mechanismu hostitele veetne specifickych a
nespecifickych imunologickych pristupti (imunoterapie)
Bunécna terapie — nespecificka, specificka (protinadorove vakciny)
P Strategie cilene primo na zmeénu nadoroveho rustu a diferenciace - vyuziti
rustovych faktorti, geneticke inZenyrstvi - ovlivnéni klicovych genti

(cykloterapie — bun. cyklus)

P anti-angio-terapie — cilena proti neovaskularizaci
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ANTIMETABOLITES

Some anticancer compounds act as
false substances in the biochemical re-
actions of a living cell. A prime example
of such a drug is methotrexate, which is
a chemical analogue for the nutrient folic
acid. Methotrexate functions, in part, by
binding to an enzyme (orange) normally
involved in the conversion of folic acid
into two of the building blocks of DNA,
adenine and guanine. This drug thus pre-
vents cells from dividing by incapacitat-
ing their ability to construct new DNA.

METHOTREXATE y

FOLIC ADENINE
ACID

DNA

Examples: methotrexate, fluorouracil,
gemcitabine

Families of Chemotherapeutic Drugs

TOPOISOMERASE INHIBITORS

Replication of a cell's genetic material re-
quires a means to pull the DNA double helix
apart into two strands. This separation is
typically accomplished with the aid of a spe-
cial “topoisomerase” enzyme (orange) that
temporarily cleaves one strand, passes the
other strand through the break and then
reattaches the cut ends together. Drugs
that inhibit the ability of topoisomerase en-
zymes to reattach the broken ends cause
pervasive DNA strand breaks

in cells that are dividing, a Y
process that causes
these cells to die.

Examples: doxorubicin, CPT-11

ALKYLATING AGENTS

Certain compounds (orange) form
chemical bonds with particular DNA
building blocks and so produce defects
in the normal double helical structure
of the DNA molecule. This disruption
may take the form of breaks and inap-
propriate links between (or within)
strands. If not mended by the various
DNA repair mechanisms available to
the cell, the damage caused by these
chemicals will
trigger cellular
suicide.

Examples: cyclophosphamide,
chlorambucil

PLANT ALKALOIDS

Certain substances derived from plants can
prevent cell division by binding to the protein
tubulin. Tubulin, as its name implies, forms
microtubular fibers (pink) that help to orches-
trate cell division. These fibers pull duplicat-
ed DNA chromosomes to either side of the
parental cell, ensuring that each daughter
cell receives a full set of genetic blueprints.
Drugs that interfere with the assembly or
disassembly of these tubulin fibers can pre-
vent cells from dividing successfully.

DISRUPTED
FIBER

Examples: vinblastine, vinorelbine,
paclitaxel, docetaxel
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Cilem je ptfimo a cilen¢ zasahnout do klicovych mechanismi karcinogeneze na
bunécné urovni (targeted therapy).
Casto v kombinaci s konvencnimi léCebnymi postupy.

» Diferenciacni terapie (Kyselina all-trans retinova, vitamin D3)

P Inhibitory prenosu signalt v bunikach (inhibitory tyrozinovych kinaz ¢i jinych kinaz —
napt. MAP kinaz

» Inhibice molekul zapojenych v bunécném cyklu Inhibitory cyklin-dependentnich kinaz
» Inhibice receptort pro rustové faktory a hormony (anti-EFGR terapie — monoklonalni
protilatky s vazbou na receptor epidermalniho rtistového faktoru (EGF), vakcina proti
receptoru nebo ligandu



intervence do imunitnich mechanizmu s cilem obnovit nebo modifikovat funkce
imunitniho systému (substitucni, supresivni nebo stimulacni, aktivni vs. pasivni,
specificka a nespecificka)

Bunécna imunoterapie — podani bunék imunitniho systému s protinadorovou
aktivitou — cilené zasazeni nadorove tkané a prekonani tolerance a imunosuprese
vyvolané nadorem.

Nadorove antigeny — vznik novych antigenu, kterymi se nadorove bunky lisi od
normalnich — ter¢ pro imunitni reakci

Nespecificka bunéfna imunoterapie — posileni protinadorove imunity nezavisle na
specifickych nadorovych antigenech

Specificka bunécna imunoterapie — adoptivni imunoterapie vyuzivajici specificky
prevod bunék (TIL)

Protinadorove vakciny — navozuji specifickou imunitni odpoved’ proti nadorovym
bunkam v prim. nadoru 1 metastazach

Dendriticke bunky



klinicky orientovany onkologicky vyzkum vyuzivajici metod bunécné a molekularni
biologie.

Hledani novych lécebnych postupu a leciv smeérovanych na klicove geneticke
zmény umoznujici transformaci normalni somaticke bunky v nadorovou.

Jsou to predevsim

» poruchy bunécného cyklu,

» poruchy v aktivité¢/mnozstvi receptoru pro rustove faktory,

P exprese protiapoptickych faktort a

» nesmrtelnost nadorovych bunék vazana ¢i nevazana na expresi telomerazy.

Chromozomalni a geneticka analyza nadorovych bunék je dulezitym faktorem pro
prognozu a individualizaci 1€Cby. Probléemem jsou zvlaste solidni nadory, kde jsou
cytogeneticke znalosti minimalni napt. ve srovnani s hematologickymi malignitami.
V praxi se jedna o stanoveni ploidity DNA, chemosensitivity In Vitro, cytogeneticke
a geneticke vysetreni atd.



studium procest souvisejici se vznikem a rozvojem chorob, a to na
urovni nukleovych kyselin a proteinti, respektive jinych molekul, ktere
jsou jimi regulovany.

Vyuziva technik molekularni biologie a vysledky jsou davany do
kontextu s nalezy dalSich biomedicinskych obort.

Umoznuje odhalovat pocatky nemoci a nahlédnout az na genovou
uroven.

Zpétné prispiva k vyvoji novych 1é¢ebnych pristupti.
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STEM CELLS
(FROM MARROW
OR BLOOD)

TRANSPLANTATION

CHEMOTHERAPY
OR RADIATION

PATIENT \ /

Autotransplantace

Pted planovanou radio- ¢i
chemoterapii nadort
(nehemopoetickych).

Odbér zdrave kostni diené nebo
Krve — izolace kmenovych
bunék ¢1 progenitort (nékdy s
podporou prisluSnych rist.
faktorti). Po lecbé zpétna
transplantace pro obnovu
Krvetvorby.

Transplantace od vhodného
darce — u hemopoetickych
malignit.
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Current Opinion in Cell Biology

Summary of therapeutic tissue-specific stem cell transplants. Purification of HSCs from bone marrow (BM) and subsequent transplantation
can reconstitute the blood system, including red blood cells (RBCs), white blood cells (WBCs) and platelets, for the treatment of cancer,
immunological deficiencies, metabolic disorders and hemoglobinopathies. Epithelial cells can be cultured and transplanted, creating

an autologous source of epithelial stem cells to treat burns, ulcers and genetic skin disorders. Dopaminergic neurons derived from
embryonic neural tissue can be transplanted to treat Parkinson’s disease. Pancreatic stem cells have not been isolated.

Moznost kultivace in vitro. Hemopoetické kmen. bunky z kostni diené (rekonstituce poskozené
krvetvorby), epitelialni kmen. buiiky (popaleniny, poSkozeni kiize), dopaminergni neurony odvozené
z embryonalnich kmen. buné¢k (Parkinsonova choroba).




EFFECT OF DOCOSAHEXAENOIC ACID ALONE, OR
IN COMBINATION WITH IRRADIATION, ON THE
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